An efflux pump (MexAB-OprM) of Pseudomonas aeruginosa is associated with antibacterial activity of Epigallocatechin-3-gallate (EGCG).
Pseudomonas aeruginosa is a notorious multidrug resistant nosocomial pathogen. An efflux pump (MexAB-OprM) is the main contributor to the multidrug resistance in clinical isolates of P. aeruginosa. Epigallocatechin-3-gallate (EGCG), a polyphenolic compound extracted from green tea, exhibits antibacterial activity. It is unclear that molecular details of the antibacterial activity of EGCG, EGCG-effect on antibiotic susceptibility, and clinical relevance of EGCG in bacteria. This study aimed to determine the roles of the efflux pump and an efflux pump inhibitor (phenylalanine-arginine β-naphthylamide; PAβN) in the antibacterial activity of EGCG and the EGCG-effect on antibiotic susceptibility. Twenty-two multidrug resistant clinical isolates of P. aeruginosa and a wild type P. aeruginosa PAO1 were used to determine antibacterial activity of EGCG and EGCG-effect on antibiotic susceptibility. An efflux pump (MexAB-OPrM) mutant strain, its complemented strain carrying an intact mexAB-oprM, and their parental strain were used to determine roles of MexAB-OprM in the antibacterial activity of EGCG and EGCG-mediated antibiotic susceptibility. PAβN was also used to evaluate EGCG as a possible efflux pump inhibitor. EGCG inhibited cellular growth and killed 100% of cells at 64-512 µg/ml and at 256-1024 µg/ml, respectively, in all tested 22 clinical isolates including the wild type strain. A subinhibitory concentration of EGCG significantly enhanced susceptibility to antibiotics, unexceptionally to chloramphenicol and tetracyclines (≥4-fold) of the clinical isolates. Both the antibacterial activity of EGCG and the EGCG-mediated antibiotic susceptibility were enhanced more in the efflux pump mutant strain (mexB::Gm) than the parental strain, suggesting additionally accumulated-EGCG produced the more antibacterial activity in the mutant strain. EGCG was synergistically interacted with PAβN with enhancing susceptibility to all tested antibiotics (up to >500-fold) at higher levels than either EGCG alone or PAβN alone, suggesting EGCG may also inhibit the efflux pump with additional accumulation of the antibiotics. The results demonstrate that EGCG exhibits antibacterial activity and enhances antibiotic effects against clinical isolates of P. aeruginosa. EGCG may inhibit the efflux pump (MexAB-OprM) through which are associated with the antibacterial activity of EGCG and the EGCG-mediated antibiotic susceptibility in P. aeruginosa.